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Prediction model of welding seam thickness and its influencing
factors for welding machine with continuous annealing unit
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(1. National Engineering Research Center for Equipment and Technology of CSR. Yanshan University,
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LI Xue-tong'?, SUN Ye-xuan',
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Abstract; In the past,the research on the welding process in the past focused on the calculation of welding current,
welding heat,and the analysis of welding principles, while the research on the thickness of the weld was too little,
which caused the problem of unfavorable quality control of the weld. After fully considering the equipment and
process characteristics of the continuous retreat welding unit, the relationship between the welding seam thickness
and the amount of overlap was analyzed, the pressure of the rolling wheel, the welding current, the pressure of the
welding wheel, and the welding speed. A set of weld thickness prediction models suitable for continuous retreat
welding units is established,and the corresponding model characteristic parameter calculation methods are given. At
the same time. taking a typical product of a 1 550 continuous de-welding machine as an example, the influencing fac-

tors of weld thickness are quantitatively analyzed using the built model and applying it to production practice, which

has achieved good results and has the value of further popularization and application.

Key words: weld thickness; lap; welding current; welding wheel pressure; welding speed

UTAF K BEE S8 IR TR A5 T A DR
JE AR 7 i B OR A H AR TR S B L AR AR
A R O TR AR AR A R AR
PEIRIE TR R TR A R . 50 48 T
Ferp AR MO B R S — AR AR
9 R /INAS {EL X A5 S B A5 Bk [ A 40 ) S 3 T 29 A
FH s i L 3 A A W 9 BT A A A AL R E R
Wi, X —ERAIHEARN R RERN RN DA

ELWB . P50y B &R Y4BT H (20621004G)
EBR A %M A976—), B, WA, Bl
BIEE . AIREQITS—), B, M4, #Hi7,

E-mail; xtli@ysu. edu. cn;

PNZDG ok N D0 PR S S AR (S PR A £
P DR R T 5 U Y A Bk P X
R AFTE DT TR e o AR I A T T A A A 1
il S ST 1 T T A O 2 I A o

RIS DL TMEIC 24 W) 14 75 45 $2 78 R AR Bl K
WEFEXS R AT HT T ARG HR 3 B S AR AL 2 S 5
P J7 15 5 AR B XA A 4 R K XU A
WY ) () R 5 0 L B R RS Y TR ) S L A AR

s B # . 2020-06-22

E-mail; bai_zhenhua@aliyun. com



58 W

B % 56 &

KL ES AT IR R AT T 08, HATA %
AR A1 4 A 4 J5E E ) S AR 5 W AUE S A O

o AT AR5 R R R ML AR FE i R B A
T R B LA b 38 2 37 R O B A TR i 52 B
X G T RE 1) E PR A R Wi TR 3R 19 5 e A
BRI A L B S BUAR B8 VR R Y A A 4 o
N B A T B M RS

1 R4 R TRIRAR A 69 52 5

FE S B AR 7 3k AR v S e 0 A L ) PR 2T LA
SR 3 K (D AN A A R, BRI 5 1 R 17
(DR TESH RS R4 R T R
Hel B2 (DWW EASH, FREHRERSH. K
T8 1 T B M b o PR 36 X R A R R S i ) S
FHE 3 A RO ) A DR R T AR AL I 2 R R ) A R
RBORIE I
1.1 MERENSBREEENXER

e 3% IR WL KL S 6 B0 B2 A b, BRI
e E B A0 P s T 0 A 1 i R A B G BEAE A
A DA UE AR 8 57 4% FLRE B 1k KR4 A8 . 34 K0 4
J 71 Tl 005 (5 7 4 V5 32 a9 L AV U 98 AR O
W, & B AFAE R N T RE AL AR T T 7 Bt A8 T it J3E ) 34
TN 2000 o T 28 B2 470 3 88 o ol 45 5 % D 0 ok ek
PRI X« 348 K TR ARE K /0N 1) 08 S 8 S g R e Ol 9 A R
FR/N o PR B 8 1Y R g A JRE R 1 A Ak
MR NS5 A IR 0 B Gl i 2 1 4
P [0 45 R B 56 P ) SRR AE R H BUCE RN

H = ae™? (D
X a HFERRZEGBy NIESE M REGP HRE
1 .kN,
1.2 BEIZSHEREEENXER

FESR e R O T AR R AR 4 A IR 1 47 L 1
W KA % 3 AR S, b R 50 T A0 77 2 1 $  4% 3]
O 5 e 2k B T AR B R RS 6 AT AR A
BHEAT A e R I S B A T R 8 AR
W22 SCk -2 SR AR 1 O R R B Ul DA
K (2) KRR

Q:(Z((kl—;—(kz)ylz

K. Chy +hy)P
(1. 02F)" +RW2J

A Q AR FEm = A By T T O AR B R,
kA; o FARIEHE L . m/ming F Oy S5 K 7. kN; m
55 f 8 A SR R B AR LI 15 2y D AT A

[Rwl + (2

%

JERE smm; hy KA NREE . mm; K.y 5 4% fil bt
BRI O A 55 A R RBG IR K. =
0.2~ 0.3 3 Ry Ry 435 A ATATH 895 J5 471 B L
BH . Qs o AR R B v s SRR B Y X A
RO W Z IR H B 0. 1~0. 25 Cey NHTAT A B0
et it s Ceo NJEATHE NI LR Y o5 B N
JEE DX A 1% 5 i) 5 B8 R B 0. 25~0. 35,

W (2D FroR » OAR R4 U R B R T
T3 RINGR T DA g A R B b e A ) AR AR R
FEHLAR L 0 P 22 AR 0 TS B AR TR T
55 FEOR I F0 TR ) AN I 15 D0 AR A 0 R B o
W, 5 R B E TR DL R AR AR R A
TEHT A B2 2 Z R s, B AR TR 5
AH BT D TR B ) OR R L B % L R U Bl 4 B AE A
AR IE . T AR TR BT T B A R R 0BG A R
KF S RIRER O R %6 He ) A R AE SR 5% 1, Jir D) R 4%
JERE AR A SR B I O RN R R R R . I,
e KB W B 50 5 He A 58 1Y LAl L, 45 AR AR
JERE H 5088 m i R R R ) Z A C R
Ak 2L (3D,

Cey+Cey

H = e (5507 [
A b NTFR R Bo G2 R AL
1.3 EEESREEENXRE

TESR T R h . S B I R AR 48 5 TR IR
P T RRE R ) B 52 30 Y - X B T ) U
AN ARBEAREEZ BN - ALK S Py

P,=—= 4

Af: LOgfE R mm; B OB Y 9E)% » mm,

PR 2 B i 2 1 g P ORIV B BB B AN AE 1Y I
L P/B B AE—H R

TEHA 26 AN AZ I DU o AR 5% 32 1) 1) F- 2 .
BEHETT Py il MRS S EBOR . i I&] 1 Al
WAL Ty P, BEE B4R L3S O8Ok 0 L (3
B/ 4 R A BN S DU AT RAR 4 VR H B R
HedE LAY 3 JRORE BB , {H 3 R IR R i
AN HRJEIRAEJRIE H RS . $E R L 5 A
J1 P, BAREEIREIE H K Z G EE 1 PR,

e L3RI I AU B0 ¥ AL TR )
P W/ 3 2 PR B R T A A A ORORR 4 14 R B BT
T3-S SR MR R AR IR Tl W sl &
HBAER S UM . DR A2 B 5T 0 i 8 R I A 2=
WARREEIRE H S5kt L Z AL R R,

Chy iy E
v

3



% 40 SR LS B L B B B A 22 59
R ke MR B Gy (X0
5 Gy (XD = | hyyy — H(X) |
§ X = (BB By sasbsc) ($)
# A hyy HREAMREEIEE  m; H(XD Ry fR4eit5a
0 > JE B mm,
PR
SR 138 3 (8) i 7 AH N Y H AR eR K
o]
= F(X) = ZEﬁS@Am (9)
= LR 9 2 AR LT L FCX) B B

B1 EREE5FYHRUENIRBEREEXRTEE
Fig. 1 Schematic diagram of relationship between lap joint

quantity and average unit pressure and weld thickness
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Table 1 Main parameters of welding process

WNEAE  BITEBEE/ mm FATEEE/mm SRR /KA SRR /RN SRR/ (m e minT ) BERES /KN R/ mm
cQ 0.404 0. 404 11 6.5 14 1 0.7~1.2
310BH 0. 658 0. 658 13 10 14 2 0.7~1.2
DQ-AL 1.212 1.212 18 13 11 2 0.7~1.2
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Fig.3 Impact of overlap amount on weld thickness
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Table 2 Main parameters of welding process

WA BT BRI/ mm SR EEE/ mm SRR /KA SRR S /KN

cQ 0. 404 0. 404 10.5~13
340BH 0.658 0. 658 10.5~13
DQ-AL 0.505 0.505 10.5~13

JRIEHE/(m e min™")  BRIERIES) /RN A /mm
6.5 14 1 1.2
10 14 2 1.0
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Table 3 Main parameters of welding process
WA BT EREE/mm FEEE/mm SRR/ KA RERIET /KN REEE/(m e minT D) BEERES /KN #HEE/mm
cQ 0.505 0. 505 13 8.5~11 15 1 1.1
340BH 0.658 0.658 13 8.5~11 14 2 1.0
DQ-AL 0.707 0. 707 14 8.5~11 15 2 1.0
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Table 4 Main parameters of welding process

BEIEREE ) /KN 5 A /mm

WM BT EEE/mm JEITEEE/mm R R/ KA BRI /RN REEHE/ (m  minT!)
cQ 0. 404 0. 404 1 6.5 11~16 1 1.2
310BH 0. 658 0. 658 13 10 11~16 2 1.0
DQ-AL 1.212 1.212 18 13 11~16 2 1.0
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Table 5§ Main parameters of welding process
W ALAE AT SR/ mm JEAT R/ mm SRR /KA BRI /RN RESHE/(m s min D) BERES /KN #EHE/ mm
cQ 0. 404 0. 404 11 6.5 14 1~6 1.2
340BH 0. 658 0.658 13 10 14 1~6 1.0
DQ-AL 1.212 1.212 18 13 11 1~6 1.0
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